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Ta m^tnof oftransferring DNA sequence information from a first vector to a 

second vector, said method comprising: oligonucleotide primers 

contacting said fi"t v ector wxth a set of three pairs = each 

^^"iS^'dS.SS^'pSSLt. with said second vector under 
condition! sufficient for homologous -combination to occur; 
whereby said DNA sequence information is transferred from said tirs 

"^'S^according to claim 1, wherein said DNA sequence information is the 

r^rLtLraccord'inrto claim 1, wherein said three different PCR products 
correspond to three different reading frames. 

S^heTethod according to claim 1, wherein each pair of said set of ^ 

?r™i:?t^^^^ — of the f irst 

con^ng^^^ 

under conditions sufficient to produce different PCR pr nucleotide 

PCR product corresponds to a different reading frame and eacn g lasmid and a 
primer comprises a first region of sequence ^entity «i J provides for 

second region which does not hybridize with said first pi asmid | pcR 
homologous recombination with said second plasmid, whereby tnree 

co^Slng^.JSlSrS'dSf.r.nt PCR products, with said second plasmid under 

^i-^^^^^^ lir-'plasmid to said second 

plasmid . 
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?""?h"lSthod according to claim 7. -herein °i B '?f J'Lfl .rent ti.... 

oligonucleotide primer, i. ^.^'..ia ".c£3™i...5d 1b. DSA ..qu.nc. 

^oS^iSr'r^bfndLfSo:,!; "or"n activation domain of . euK.ryotic 
JfTJico^l.^idTr^-d according to claim?, -herein ..=h of th. lir.t 

zhrjxjs :r,„iL p «i"r™i%s."« e iSat i o„ «.» , * « 

under condition. ~ £ "f ™"„g ".»* ,nd e.cn oligonucleotide 

^Sp r nn" p S.t t ?.gion " :^ o. a* ^ ^ x£"- a 

rtn^S,:^"?,^ three different PC* 

M=S ^T^JT^'^'S.^'ti-i^ do.ain'or .n 

su^^-^u ™- -ir^w^^ ^i*u^ t. 

jr^ethod according. to cl.i m 12. ^"^J.r^r.? different ti.... 

""S.^tnodTccording to cl.i. 12, "herein ..id .econd region range, in length 

from 20 to SO bp. „ odu ced according to claim 12, wherein each of the 

17 An expression plasmid produced accoiumy ^„4-u 

11 X Wt'fcf u.e in tr.n.f.rri„g DNA ..gu.nc. information from a fir.t vector to 

recombination with said second Y« ct °?;- . ., seC ond vector is an expression 
f^St^ordrng^^^ 

=€rr.ri ssai^™ ^" — - 

,„'Sr.r.i°on P l,::id'c^riSng C r.Igu.»I. encoding either . •» ON, binding 

domain or a GAL 4 activation domain; wherein each primer comprises a 

a set of three pairs of ^f^^f plasmid and a second region which 

do ::^o: g h^di:: q with e S a?d n f izr^** and *« 

recombination with said expression plasmid. 
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PCR AND S5 

S5 AND PY<1997 

(Lt^h? cTflank? or placing OR PUTTING, (ION) S3 

Sll AND PY<1998 
12 DR 

REMOVE DUPLICATES S12 (unique items) 
SI 4 AND PCR 
S2 (5N) S3 
S16 (5N) PCR 
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S18 AND PY<1998 
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S20 AND PCR 
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Subfile: INDEX MEDICUS construction of genomic libraries was 

A new lambda replacement vector f or wnstru ct « 

developed which allows the ^^^/^nd conversion into 

-specific -ecoxnbination from the^laxnbda DNA and ^ iambda 

E rr m °i S s ly ca" P ed 1C l Sa ^if contains two recognition sites for 
rte^pecifir^eco^ination from ^^a^ ^ ot _ ^ ^ 
the replacement fragment of ^ ™ '^ ^ ka namycin-resistance (KmR) 
is a plasmid replication origin from Rt si wit ha K * between BamHI 

marked DNA fragments in the range f icien^excision and conversion of 

or Sail sites in the lamb davector^ E ff icien obtained fay infection of 

%*S. ^rT^S 2l rS2-:o^SrS a further copy of the 
resolvase-enco 



Mobile gene cassettes and integrons: Capture and spread of genes by 
site-specific recombination . 

AUTHOR: Hall Ruth M(a) ; Collis Christina M 

AUTHOR ADDRESS: (a)CSIRO Div. Biomol . Eng., Sydney Lab., PO Box 184, North 

Ryde 2113, NSW**Australia 
JOURNAL: Molecular Microbiology 15 (4):p593-600 1995 
ISSN: 0950-382X 

DOCUMENT TYPE: Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: An integron is a genetic unit that includes the 
determinants of the components of a site-specific 

recombination system capable of capturing and mobilizing genes that 
are contained in mobile elements called gene cassettes. An integron 
also provides a promoter for expression of the cassette genes, and 
integrons thus act both as natural cloning systems and as 
expression vectors. The essential components of an integron are an 
int gene encoding a site-specific recoiribinase belonging to 
the integrase family, an adjacent site, attl, that is recognized by 
the integrase and is the receptor site for the cassettes, and a 
promoter suitably oriented for expression of the cassette-encoded genes. 
The cassettes are mobile elements that include a gene (most commonly an 
antibiotic-resistance gene) and an integrase-specif ic 
recombination site that is a member of a family of sites 
known as 59-base elements. Cassettes can exist either free in a 
circularized form or integrated at the attl site, and only when 
integrated is a cassette formally part of an integron. A single 
site-specific recombination event involving the 

integron-associated attl site and a cassette-associated 59-base 

element leads to insertion of a free circular cassette into a recipient 

integron. Multiple cassette insertions can occur, and 

integrons containing several cassettes have been found in the wild. 

The integrase also catalyses excisive recombination events that can 

lead to loss of cassettes from an integron and generate free 

circular cassettes. Due to their ability to acquire new genes, 

integrons have a clear role in the evolution of the genomes of the 

plasmids and transposons that contain them. However, a more general role 

in evolution is also likely. Events involving recombination between 

a specific 59-base-element site and a nonspecific secondary 

site have recently been shown to occur. Such events should lead either to 

the insertion of cassettes at non-specific sites or to the formation of 

stable cointegrates between different plasmid molecules, and a cassette 

situated outside the integron context has recently been identified. 

DESCRIPTORS: 

MAJOR CONCEPTS: Enzymology (Biochemistry and Molecular Biophysics); 

Evolution and Adaptation; Genetics; Molecular Genetics (Biochemistry 

and Molecular Biophysics); Pharmacology; Physiology 
BIOSYSTEMATIC NAMES: Bacteria-General Unspecified — Eubacteria, Bacteria 
ORGANISMS: bacteria (Bacteria - General Unspecified) 
BIOSYSTEMATIC CLASSIFICATION (SUPER TAXA) : bacteria; eubacteria; 

microorganisms 

MISCELLANEOUS TERMS: ANTIBIOTIC RESISTANCE GENES; CASSETTE ENCODED 
GENES; EVOLUTIONARY FUNCTION; INT GENE; NONSPECIFIC CASSETTE 
INSERTION; PLASMID; PROMOTER; RECOGNITION ATTL SITE; 
RECOMBINASE; TRANS POSON 
CONCEPT CODES: 

01500 Evolution 
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Languages: ENGLISH 
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£>ud*ix«. j * _ site-snecific recombination 

r , recognition target (FRT) 

?i?e*"o„.°sts C ~. «S, "SSTU So this 

s .p.r«t<,d by « 8 bp sp.or Hqw». In order h> g.in „„. 

=r-d-r"^„r»=d."%^ 



Hydroxyl radical footprints or ^ b-DNA The 8 bp spacer region 

,te rail on opposite faces ^ ~f rea * tive towar ds 

^.s^t^-o^ 9 upon !y t j^^^-sr II 2SoS 

bound by Flp, this segment of DNA is ^ « *^ J^^^^L. of two 
analysis revea Is th at within each binding ^ ^ required for 

nucleosides on the top strand ana i f nucleoside 

formation of a fully-occupied FRT site^ In with Lrmation of 

in the three binding sites » J^£ T g aps in the 8 bp spacer 

lower-occupancy complexes. DNA "» 1 ""£* s _ itner two or three binding 

region are .7™^^ S? SSSiSty facilitates the 
cooptrat-er Sd inLrSion eV1 of «p P-tomers bound to a 

"^"SSSir^s'^.t; Support, U.S. Gov-t, Non-P.H.S.; Support, 

U.S. Gov't, P.H.S. ' MP. *DNA Nucleotidyltransferases 
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Genetic; Base Sequence; Binding Sites oopp , Genetics „ GE ; 

Nucleotidyltransferases--Genetics--GE ^NA Biding ^ chelating 

Edetic Acid- Nucleo^desT Pnenanthrolines ; Recombinant 
Agents; Molecular Sequence Data, wucieosx^ 

Proteins--Biosynthesis--BI M ^ 1 . EDa . iron( u,) ; 0 (DNA-Binding 

CAS Registry No.. 0 lm * tn ^~^ Aaents) • 0 (Nucleosides); 0 

Proteins); 0 d«« ^£^ t J *ESii B . ) ; 3352-57-6 (Hydroxyl 

(Phenanthrolmes) ; 0 ( Reco meinan (5 _ohenyl-l , 10-phenanthroline 

Radical) ; 60-00-4 (^txe Acx« ; 61 Su LKe)T 9007-4^-2 (DNA) 

} ''En"!. : E cT7 r 7'.- 775 (DNA Nucleotidyltransferases) , EC 2.7.7.- (FLP 
recombinase ) 
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08037405 95034697) 

Use of mutated cTP recognition target (FRT) sites^or 
the exchange of expression cassettes at defined chromosomal loci . 
Schlake T; Bode J 

GBF, Gesellschaft fur Biotechnologische Forschung mbH, 

Braunschweig- Stockheim, Germany. 

Biochemistry (UNITED STATES) Nov 1 1994, 33 (43) pl2746-51, 
ISSN 0006-2960 Journal Code: A0G 

Languages : ENGL I SH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9502 

Subfile: INDEX MEDICUS 

Using the FLP/FRT system for site-specific 

recombination and the wild-type recognition site (FRT) in conjunction 
with certain mutant FRT sites, it becomes possible to provoke, with high 
yield, a double-reciprocal crossover event in cultured mammalian cells . It 
is demonstrated that this technology enables a targeting of expression 
cassettes to appropriate chromosomal reference sites in the recipient cell 
to improve the concepts of reverse genetics . The design of mutant FRT sites 
promoting such a process will be delineated. Our results show that the five 
spacer mutations tested are functional as the wild type but differ in the 
extent of their cross -recombination, which has to be minimized for their 
simultaneous usage. 
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Nucleotidyltransferases) ; EC 2.7.7.- (FLP recombinase) ; EC 3.2.1.23 
(beta-Galactosidase) 

25/9/8 (Item 8 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts . reserv. 

07844801 94111994 

Specificity of DNA recognition in the nucleoprotein complex for 

site-specific recombination by Tn21 resolvase. 

Hall SC; Halford SE 

Department of Biochemistry, University of Bristol, UK. 
Nucleic acids research (ENGLAND) Dec 11 1993, 21 (24) p5712-9, 
ISSN 0305-1048 Journal Code: 08L 
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Resolvases from Tn3-like transposons catalyse site-specific 
recombination at res sites. Each res site has 3 binding sites for 
resolvase, I, II, and III. The res sites in Tn3 and Tn21 have similar 
structures at I and II but they differ at III. Mutagenesis of the Tn21 res 
site showed that sub-site III is essential for recombination though the 
sequences in III that are recognized by Tn21 resolvase are positioned 
differently from the equivalent sequences in the Tn3 site. The deletion of 
III caused a 1,000-fold drop in the rate of recombination. But other 
mutations at III, changing 3 or 4 consecutive base pairs, caused only 1.5- 
to 4 -fold decreases in rate, even when the mutations were in target 
sequences for this helix-turn-helix protein. The reason why Tn21 resolvase 
has similar activities at a number of different DNA sequences may be due to 
the multiplicity of protein-protein and protein-DNA interactions in its 



recombinogenic coim^gx. This lack of precision may l^^a general feature of 
nucleoprotein complj^K . 
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(Transposase) 
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The bacteriophage PI site-specific recombinase cin: 
recombination events and DNA recognition sequences. 

Iida S; Huber H; Hiestand-Nauer R; Meyer J; Bickle TA; Arber W 

Cold Spring Harbor symposia on quantitative biology (UNITED STATES) 
1984, 49 p769-77, ISSN 0091-7451 Journal Code: DMT 
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Genome manipulation through site-specific recombination 
OW D W; MEDBERRY S L 

USDA, plant gene expression cent., Albany CA 94710, USA 
Journal: Critical reviews in plant sciences, 1995, 14 (3) 239-261 
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Document Type: P (Serial) ; A (Analytic) 
Country of Publication: USA 
Language: English 

Several DNA site-specific recombination systems have 
been shown to function in higher eukaryotic cells . These two -component 
systems consist of a single -polypeptide recombinase and a short 
recognition sequence of less than 35 bp. Strategic placement of 
the recognition sites into the plant genome has permitted the deletion, 
inversion, integration, and translocation of host and introduced DNA 
fragments. Recombinase -based strategies afford precise and predictable 
engineering of the plant genome 

English Descriptors: Genetic engineering; DNA; Recombination process; 
Genetic transformation; Inversion; Deletion; Translocation; Gene 
rearrangement ; Review 

French Descriptors: Genie genetique; DNA; Processus recombinaison; 



